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T.OCAT, ASPHYXIA AND SYMMETRICAL
GANGRENE OF THE EXTREMITIES.

CHAPTER 1.
GENERAL CONSIDERATIONS ON SPONTANEOUS GANGRENE.

I. ““ EvERYTHING concerning spontaneous gangrene is in a state
of distressing uncertainty,” wrote M. Vietor Frangois, of Mons,
in 1832, in a work which has justly become classical ;* and this
acknowledgment of the gaps of knowledge upon this important
part of pathology might at that time pass for the exact expression
of the truth.

If it is permitted to medicine to conceive a legitimate pride in
taking a general retrospective survey over its past, then assuredly
it is well to do so in all that relates to the subjeet which is about
to occupy our attention.

Since the above epoch, and thanks to the progress of patho-
logical anatomy, much of the darkness has disappeared, a goodly
number of positive facts have been added to knowledge, and if
there remains still much to be done, at least the direction is indi-
cated and the way opened. Amongst the writers who have con-
tributed most to this progress, it is right to assign an honourable
rank to the distinguished physician whom I have just cited;
his work, based upon a considerable number of observations, is
still the most complete treatise that we possess on the subject.
Without pretending, as one would do him wrong in saying, that
spontaneous gangrene has a vascular obstruetion for its constant
cause, M. Frangois at least established on an extensive basis of
statistics the very great frequency of this cause and sought to
estimate its mechanism. That is certainly the most practical

* Essai sur les gangrines apum‘ulw'cl-. A work crowned in 1830 by the Soc. Roy. de
Méd, de Bordeanx. Mons, 1882,
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2 RAYNAUD'S ORIGINAL THESIS.

conclusion which results from his work. We must recognise
nevertheless that he only established a truth already presented
for several years, and many times even clearly announced before
his time. ' ]

From the middle of the 18th century there had been a vague
idea of the part which arteries play in the production of
gangrene, and Quesnay in 1739 indicated as a very probable
cause, that, which he called in his metaphorical langnage the
extinetion of the organic action of the arteries ;* but men were
satisfied with that confused notion, which was spoiled direetly by
the humoral hypotheses on the congelation of the juices and
fixation of the animal spirits, to which soon came to be added the
inevitable accompaniment of the venereal and scorbutic poisons.
We can retrace. the steps of this confusion in the great work
of Boyer, the successor and representative of the ancient
Academy of Surgery; too often in speaking of gangrene he fails
in that preecision which is habitual to him.

Nevertheless, and already in his time the idea of a direct
obstacle to the course of the blood having its seaf in the interior
of the vessels came to the front. Definitely stated by Hébréard
in 1817, taken up and developed two years afterwards by
Avisard,] this idea, which was so obvious, henceforth impressed
a new direction on research. Unfortunately there happened in
this subject what almost always occurs in subjects of study:
two distinet things were confounded, viz., ossifications of the
arteries and blood concretions in the cavities of vessels; hence
arose many misunderstandings.

Meanwhile the physiological doctrine, which shone then with
all its brilliance here as elsewhere, made its influence felt; it
had the good fortune to find support in the great anthority of
Dupuytren. Although M. Roche has claimed subsequently, and
with reason, the paternity of arteritis, this malady held such an
important place in the teaching of the celebrated surgeon of the
Hotel Dien that he has preserved in great measure the glory and
the responsibility of it. Axteritis, a simple question of fact at

* Traité de la Gangrens, Paris, 1749, '

4+ i Memoire sur la gangréne ou mort partielle, considérde dans les_divnrs gystemes
anatomigues qu'elle peut affecter,” dans les Mémoires et prix de la Socidté de Médecine
de Paris, 1817, ' e

t “Observations sur les gangrines spontandes ou par ossification et obliteration
des arteres.”” Bibliothégue Meédicale, 1819,
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first, then soon a question of doctrine, took a prominent place in
general pathology. From it was demanded the key, not only of
local phenomena, coagulations, ossifications, &e., but of import-
ant general states (the inflammatory fever of P. Frank, the
angeiotenic fever of Pinel) which formed a new source of dispute.
We cannot affirm that all the questions then raised have been
resolved. Nevertheless, disengaged from the hypothetical sur-
roundings with which it has too often been surrounded, the
arterial phlegmasia, either as cause or effect, has a demonstrated
existence ; to deny it, as they have recently attempted to do in
Germany, is to go against evidence. Whilst discussion lost itself
in this polemie, in which people were not in accord either on
words, or things, or symptoms, or lesions, two modest theses
were maintained at Paris which at first attracted no attention, but
which subsequently it was found necessary to reconsider. One
bore this title: ‘° Researches on a little-known form of ocelusion
of arterial vessels considered as a cause of gangrene.”* The
author, M. Allibert, gave expression to this original idea: that
the inflammation under discussion might be only the effect, and
not the cause, the primitive fact being the coagulation of the
blood in its vessels. The other thesis,} of a little earlier date,
was that of the lamented M. Legroux. Limiting his ambition
to a still more restricted scale, this observer devoted himself to
a careful anatomical study of arterial concretions taken by them-
selves, a study which he pursued all his life, and upon which
he published his last word a short time before his death.}

This was the true path. Subsequently many works were pro-
duced relating to.the formation of clots in situ, to modifications
which may occur in their intimate formation, and to the effects
produced by their migration in the circulatory current.

Of all these works the most important, without contradietion,
are those of the celebrated Virchow, upon solid bodies transported
to a distance by the blood eurrent, and to which he has given the
name of embolisms.

Embolism has had the lot of many discoveries : once the fact
demonstrated, and the principle laid down, it is perceived that

the same phenomenon had been not only seen, but interpreted
* Thise de Paris, 1828, No, 74,

t * Concrétions eanguines dites polypiformes développées pendant la vie! Thése
de Paris, 1827, No, 215,

+ " Des Polypes artériels (conerétion eanguines).” Gaz. hebdomadaire, 1860,
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in this sense by different authors. M. Legroux had recorded an
example of it in his thesis; M. V. Francois had cited a second
example of it.*  Still further the same idea has been found
clearly expressed even in the Sepulchretum of Bonet and the
Commentaries of Van Swieten. But this is of little importance.
Far from diminishing the merit of M. Virchow, these facts
ought simply to pass for an anticipated confirmation of the views
of the eminent Berlin professor who, by the numerous experi-
mental proofs with which he has supported his theory, by the
extension which he has given to it, deserves to be considered as
its veritable founder.

Conclusive facts have been produced in this sense by M.
Schutzenberger.

Finally, my learned teacher, M. Gubler, and quite recently
M. Ball,} have completed the demonstration, by making it clear
that fragments of elots found in very remote parts of the circula-
tory system ecan nevertheless be adapted very exactly one to
another in such a way as to permit the primitive clot to be
reconstituted. To-day we may say that embolism has gained its
canse, and there remains nothing more to be done exeept to
defend it against its own excesses.§ But if we consider it along
with arteritis, we cannot but find between these two maladies the
areatest resemblance as to their effects. Both present this
common condition : the interference at first with the supply of
a sufficient quantity of oxygenated blood in a given area of the
arterial system. On the other hand, the study of the anatomical
lesions presented by the nervous system has for a long time
been made from the point of view of gangrene. In an excellent
memoir, published in 1836, M. Godin has rendered || the view
extremely probable that most gangrene has for its cause a venous
obliteration, and ought in consequence to be brought into
proximity with the cedemas; it is almost generally admitted
to-day that venous obstruction, although incapable by itself of
determining gangrene on account of the great number of
anastomoses, has at least the power of modifying its character.

* Op, cit., p. 202 :

+ *De l'oblitération subite des arttres par des corps solides,” &c. Gasz, Méd. de
Stirashomwrg, Feh. QEF, 1857,

t Thése de Paris, 1862,

§ Vide Klinik der embolichen Gefdss-Krankheiten. Berlin, 1861,
i| Archives géndrales de Médecine, 1836, 2¢ Serie, T, xii., p. 52,
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II. From all that has preceded there would therefore appear
at present to result an almost complete certainty t.nuch_ing the
mode of production of gangrene. The general law might be
formulated in these two equations: arterial obliteration=dry
gangrene ; venous obliteration coineiding with arterial oblitera-
tion=moist gangrene. This is the opinion which has recently
been ably defended by M. Béhier* Everything is so satistac-
tory, everything is so logieal from this point of view, that in
truth it would be very desirable that such should be the case if
anything were desirable in the matter of science other than
knowledge of the truth.

But Nature does not accommodate herself so easily to our sys-
tematic views. There still remain the spontaneous gangrenes,
which it would be premature to introduee into one or other of
these groups. Perhaps with the spontaneous gangrenes, the
gangrenes of the mouth and vulva in children may be associated.
Does the gangrene produced by ergot of rye depend upon a
material obstacle to the course of the blood ? It is at least
necessary to prove this, and on the other hand during the last
few years new facts have been brought forwards which may
modify our views in this respect.

We know that M. Bourgeois, of Etampes, has sought to
establish that dry gangrene of the limbs may oceur as a com-
plication of typhoid fever,t and he believes so strongly in the
union of these two conditions that he does not hesitate to propose
for this variety the name of typhoid gangrene. It is true that
M. Béhier responds by a verdiet of not proven, and contests
the exactitude of the diagnoses made by M. Bourgeois, who in
his opinion has taken for typhoid that which was only the
commencement of gangrenous symptoms.f It must be admitted
that the facts cited by M. Bourgeois are too incomplete for a
definite econclusion to be deduced from them. The state of the
arteries is not noted, and no autopsy is recorded. Nevertheless
one is most reluctant to admit an error of diagnosis on the part
of a physician so distinguished as M. Bourgeois.

Perhaps a distinction should be drawn between the fact and

* U Lettre gur la gangréne typhoide.” L'Union Médicale, Oct. 22, 1861,

t Archives géndrales de Médecine, be Berie, T, x., p, 149,

1 Rapport Iu o la Bociété médicale des Hopitanx par M. Béhier, L'Union médicale
18 Juin, 1857,



G RAYNAUD'S ORIGINAL THESIS.

the interpretation. The fact, was gangrene supervening on
typhoid fever ; the interpretation was the theory proposed by the
author, of a gangrene caused by a vital inserutable action, by a
kind of metastasis, Without having recourse to these explana-
tions, which are a little mystical, might one not to admit, since
typhoid fever is frequently complicated with sloughs on the
saerum, and sinee pressure of itself is alone insufficient to
explain them, that dry gangrene of the limbs might also occur 2
When moreover we think of the excessive readiness with which
coagula are formed after long illnesses, whatever their nature,
we come to believe that it is sufficiently probable that blood
concretions may form in the same way in the course of a
malignant fever, all the more so that the facts of typhoid
gangrene are not without examples in the history of science.*
Thus this variety comes within the general law, and this is
what seems to result from the new cases which have been since
observed. +

But the same thing does not hold, at least at present, with
regard to the diabetic gangrene deseribed by M. Marchal (of
Calyi), and upon which the former professor of the Val de Grice
has insisted for many years.] The nature of the lesions, the
progress of the symptoms, the inflammatory appearance which
precedes mortification, all seem opposed to the idea of a vascular
obstruction. If these already numerous observations are con-
firmed (M. Marchal possesses now more than forty of them) it
will become necessary to admit a new variety.

Finally, here is a statement which is not less disturbing for
the vascular theory when stated in a too absolute manner :—

M. Virchow, the great promoter of the doctrine of thrombosis
and embolism, after having deseribed ordinary mummified
gangrene, declares that the so-called senile gangrene differs from
it entirely.

As his opinions on this point are little known in France, and
as his authority is more often invoked than his writings read, I
ask permission to cite from them a few passages :—

* Vide Panaroli Jabrolog, Pentéc. quingue. Hanov.. 1654, Hildenbrand has recorded
many cases of gangrene of the extremities in typhus. Vide also La Motte, Observa-
tions ehirurgicales, T. iii., p. 346. ) i

$ Troussean, Clinique médicale de I Hitel Dien, T. 1., P EIP. L ¥ h

t Vide “ Remarques historiques sur la gangréne diabbtique” L'Union médicale,
25 Juillet, 1861,
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““ Senile gangrene differs essentially from the preceding (mum-
mific gangrene) and from that which we have described as spon-
taneous gangrene, It is quite erroneous to suppose that it is
regularly preceded by arterial thrombosis. I have had frequent
opportunities of examining it anatomically, and often I have
been unable to find any trace of diminution of the calibre of the
arteries, not even above the limits of the gangrene. Often, it i8
true, the arteries are found diseased, sometimes hardened, some-
times atheromatous or calcareous, &c. Nevertheless I do not
consider these lesions as a sufficient cause, because it is recog-
nised that very extensive degenerations of arteries may exist
without gangrene. It is very important to examine at the same
time the condition of the muscular fibres of the heart; it may
be atrophied, or have undergone fatty degeneration. Circulation
becomes difficult in the remote vessels, particularly in the
lower limbs; nutrition suffers, &e. Senile gangrene is there-
fore essentially a necrosis from feebleness, and ought to be
brought into proximity with gangrene following upon decubitus,
and with those gangrenes which supervene in the ultimate
phases of grave fevers, and affect the ears, the nose, the fingers,
and the toes.”*

We see that the last word has not yet been said on the subject
of gangrene, and on dry gangrene in particular. In the actual
state of our knowledge, and in order to avoid confounding in a
single description facts perhaps very incongruous, it becomes
more and more necessary to give up an artificial unity which
can only satisfy minds who care little for new researches ; also
it is necessary to establish in the history of gangrene divisions
based upon pathological anatomy and etiology, and to study
separately each of these varieties, subject to the bringing them
together at a later period and discovering the bond which unites
them and the law which dominates them.

IIL. It is to this work of analysis (of which the attentive
reading of modern works on gangrene has made me strongly
feel the necessity) that I wish to contribute my part. I pro-

* Virchow, Handbuch der speciellen Pathologie und Therapie, T. i, p. 289. There
are many reservations to be made to the explanation given by M, Virchow, The
degeneration of the heart and that of the vessels scem to me to be inseparable lesious,
and it appeara to me difficult to understand how a permanent and incurable cause,
like that of cardiac atrophy, should produce effects which are often transient, and also
difficult to explain cases which are followed by recovery.
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pose to demonstrate that there exists a variety of dry gangrene
affecting the extremities which it is impossible to explain by a
vascular obliteration—a variety characterised especially by a
remarkable tendency to symmetry, so that it always affects
similar parts, the two upper or lower limbs, or the four at the
same time ; further, in certain cases, the nose and the ears; and
I hope to prove that this kind of gangrene has its cause in a
vice of innervation of the capillary vessels which it remains for
me to define.

As may be seen, it is a very limited corner of the general
history of gangrenes that I propose to consider. That history
I shall avoid even approaching ; it would be an immense task,
and I cannot forget Horace's line, *‘ Quid ferre recusent quid
valeant humeri.” I wish to state at the beginning that I
do not pretend in any way to attack the theory generally
admitted, of gangrene by obliteration ; I believe it to be perfectly
established in the majority of cases. At least, in presence of
the innumerable difficulties which encumber Science, let us
know how to respect the facts which are irrevocably acquired
by her!

Few works have been undertaken up to this time from my own
point of view. It is true that many authors have maintained,
rather on theoretical grounds than on the basis of exact observa-
tions, the possibility of a gangrene occurring from the very fact
of a nervous lesion ; innervation having according to them an
influence upon the phenomena of nutrition at least equal to
that of circulation.

One of the most interesting memoirs in this sense is the
thesis of M. Zambaco, which bears this significant title:
‘“ Spontaneous gangrene produced by nervous perturbation.”
But M. Zambaco is wrong, in my judgment, in generalising
the cause too much and not precisely stating the mechanism.
He admits the direct and primitive influence of the nerves on
nutrition, which is far from being demonstrated by physiology ;
consequently he believes that the nervous system disturbed or
damaged in its functions can by itself alone determine gan-
orene without any lesion of the vessels. He goes so far as to
maintain that the nervous element predominates in all gangrenes,
which is inadmissible. The greater part of the facts gathered
by him relate to lunatics, and especially to patients affected with
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general paralysis; as if in the last case paralysis and gangrene
were not allied to profound and general lesions of nutrition very
different from a simple neurosis. These facts have at least the
incontestable merit of establishing this capital point, that there
are gangrenes without alteration of vessels.

I have found valuable indications in a very remarkable memoir
by M. Charles Racle, entitled, * Memoir on some new characters
of gangrene, and upon the existence of this lesion in maladies
in which it has not yet been described.”* The chapter entitled
* Gangrene with nervous phenomena ” contains some passages
which so closely resemble some of my own observations that I
cannot doubt that M. Racle has had before him similar cases
to those which I have recorded. He insists on the constant
limitation of this gangrene to the skin, on the white horn-like
aspect which the external tegument takes in these circumstances,
and upon the integrity of the general health which frequently
accompanies the appearance of this malady.

These remarks are obviously the result of exact observation.
I learn moreover from the brother of the author, who i1s at
present physician of the Hopital des Enfants Malades, that the
material for this memoir had been gathered in that institution,
and that M. C. Racle had been impressed like myself with the
symmetry of the gangrenous lesions. Unfortunately this work
remains unfinished, so that many features which are easily
recognised when one has observed them oneself remain enig-
matical for those who have not had the living picture actually
under their eyes. Before tracing the history of the malady
which makes the prinecipal object of this study, I believe it
necessary to discuss in some measure, spontaneous gangrene
considered by itself, and independently of the lesions which can
give rise to it. It is the necessary preamble of what I have
to say upon the particular variety with which we are concerned.

IV. Pathological Anatomy and Physiology of Spontaneous
Gangrene.

Almost all anthors who have written upon gangrene define
it ag ‘‘a partial death.” A crowd of variations or circumlocu-
tions Liave been proposed in place of this brief exposition of the

* Puoblished in the Gazette médicale de Paris, 1859,
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phenomenon. But the basis of them always rests on the same
doetrine. The more we reflect on this definition, the more
unsatisfactory or even erroneous we find it. It is insufficient,
beeause it explains neither the appearance nor the mode of evolu-
tion of gangrene. It is erroneous, because we assume thus a term
of comparison which is far from being always exact. I go into
an amphitheatre and detach there a limb of a corpse ; everybody
will admit that the limb is dead, and yet it is very certain that it
is not, and has never been gangrenous. To say that gangrene is
a partial death is in truth to say nothing at all, and to content
oneself with mere words. If we understand thereby that a part
more or less extensive ceases to belong to the organism, this
definition will apply to conditions which have nothing in com-
mon with what is generally designated by gangrene. And it
will be necessary at once to include all those morbid states to
which have been given in Germany the name of necrobiotic
processes, a somewhat bizarre term, which means simply an
interstitial process tending to the more or less complete destruc-
tion of the histological elements of a tissue. I'urther, may not
the purnlent disintegration of a living part, from one point of view
be regarded as a partial death? And without even leaving the
domain of physiology, may we not consider that the epithelial
desquamation which takes place incessantly on the surface of
the skin and of the mucous membranes has for its normal
tendeney the elimination of a certain number of elements
which have belonged to the organism, and which cease to belong
to it ?

It is sufficient to consider attentively a limb affected with
dry gangrene to be convinced that there must have occurred
something very special ; the shrivelling up of the tissues, the
horny aspect, the woody hardness, the ebony black colour, give
to the skin, the aspect of an Egyptian mummy or of a piece
of gutta percha. It is impossible that these characters should
have been produced all at once, and we must assume the
intervention of one of the most complex of pathological pro-
cesses. ™

There are only two alternatives : either the simple fact of
the removal of a limb from the influence of vital forces may

* The definition of the Compendium de Chirurgie, written in this spirit, appears to
me the only one which approaches the truth, Vide T, iv., p. 236,
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suffice under the influence of physico-chemical laws to produce
mummifieation ; or this phenomenon (which is not produced
normally upon a corpse, in which putrefaction always precedes
desiccation), is the effect of a morbid evolution of a quite special
character, and deserves to be studied as much as the inflamma-
tory process.

I hold that there was something fundamental in the distinetion
established formerly by Galen, and subsequently by Fabrice de
Hilden, between gangrene and sphacelus, a distinetion revived
and definitely stated in our days by Thomson.* From this
point of view gangrene would be none other than this morbid
evolution of which I have spoken; sphacelus would be the con-
firmed and irremediable condition. Unfortunately usage has
prevailed in employing the two words as synonymous. After
all it is of little importance to give a definition of gangrene, and
it is even doubtful whether it is possible to give a sufficiently
comprehensive one in the actual state of knowledge. That
which is more interesting is to unravel what passes in the
interior of a tissue which undergoes this alteration. It is
this which I am about to attempt, restricting myself to dry
gangrene.

V. M. Cruveilhier was I believe the first to fully describe
the variety which he calls gangrene by cadaverisation. It
presents the greatest analogies, if not a perfect identity with
what Quesnay called white gangrene.| The dead parts present
themselves under the aspect of those of a fresh corpse, or of
a limb which has just been amputated. This form is always
accompanied by algidity (corpse-like coldness), and by a colour
which is very striking (the colour of the corpse), and quite
distinet from that of the adjacent parts. The epidermis is
easily detached by friction. This symptom is observed especially
in the cases where the death of the limb has taken place instan-
taneously without prodromata, in consequence of the complete
and sudden interception of the arterial blood.}

; M. Gruvcilhi‘er admits that cadaverisation, which may be con-
sidered, according to his view, as the first period of gangrene, is
soon followed by the second period, which is at one time dry,

* Lectures on Inflammation,
T Op. cit.,, p. 837 and p. 848,
1 Cruveilhier, Traité Tanatomie pathologique géndrale, T, iv., p; 262,
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at another moist.* This may be true in certain cases. But
we must recognise fully that these cases are infinitely rare, and
the important part which subsequently the learned professor
rightly apportions. to venous and lymphatic absorption in the
process of mummification, proves indeed that, as a usual thing,
he does not himself believe in the instantaneous character of
death of the extremities.

We may admit that in these exceptional cases, desiceation
when it occurs is a simple physical phenomenon, to which the
means employed for treatment greatly contribute; the glacial
cold which seizes the extremities leads naturally to the placing
them in an elevated temperature, and the very active evaporation
which ensues therefrom is responsible for much in the artificial
result which is obtained. Desiceation then ensues, a kind of
tanning process, which is quite comparable to what takes place
in an anatomical specimen which has been stoved in order to
preserve it. The tissues lose their transparvency, take on a
brownish drab opaline colour, and can then be preserved indefi-
nitely. In such a case the word mummification is true to the
letter ; because it is identically that which has taken place in the
limbs of the Egyptian mummies.t

M. Czermak, who has studied microscopically the tissues of
one of these mummies, dating from more than three thousand
years back, has found them so perfectly preserved that they
might have been supposed to be taken from a living body.

But I cannot too strongly state that this is not what we
observe in the ordinary cases of dry gangrene. The external
aspect is not the same ; the skin assumes at the outset a violet
tint, which deepens more and more, passing soon into a colour
as completely black as that of the sloughs produced by a burn of
the sixth degree. This condition resembles nothing that we are
acquainted with ; we are compelled therefore to admit a progres-
give modification in the intimate structure of the tissues. This
modification, which, according to my view, is gangrene par
cxcellence, is so far a vital phenomenon that it affects by
preference the most living parts, and on the contrary the parts
least endowed with vessels and nerves—those, in one word, which
have least vitality, like the tendons, ligaments, aponeuroses

* lbid., p. 268, :
+ In these cases especially the epithet of partinl death would be convenient.
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are precisely, as I shall show, those which resist gangrene the
best.

VI. The most complete work, and, to speak truly, the only
one which we possess on the alterations of the tissues in
aangrene, is of quite recent date* The author of this interesting
memoir, M. Hermann Demme,+ has perhaps erred in studying
aangrene as a separate morbid entity, and in placing on one and
the same plan all the lesions of whatever form and to whatever
tissue they belong. There results from this method a certain
confusion inseparable from deseriptions which are too general.

There are to be found, nevertheless, useful facts bearing on
the subject with which we are concerned.

M. Demme considers gangrene as characterised by the tend-
ency to decomposition of the immediate complex principles, and
to the formation at their expense of binary compounds (water,
carbonic acid, ammonia), besides sulphuretted and phosphoretted
products. But according to his view all these new combinations
are not produced with the same rapidity; in the cases where
there is no preservation a progressive carbonisation oceurs, which
depends on an incomplete combustion of carbon, whilst the
transformation is infinitely more rapid of nitrogen into ammonia,
and of oxygen and hydrogen into water ; to this it would be
necessary to add desiceation. M. Demme, we ought to say, only
presents these theoretical views as hypotheses, without support-
ing them by any experimental proof; he does not explain,
moreover, the cause which would produce this slowness in the
production of the phenomena. Now this is the whole question,
without which the evolution of gangrene does not differ from
the purely chemical process which constitutes putrefaction. I
shall soon have occasion to return to this.

Passing then to microscopic alterations, whieh are the true
object of his memoir, M. Demme divides them into three kinds :
Ist. Elements which are found only in the gangrenous tissues
and not in normal tissues (fat of new formation, pigmentary
deposits, erystals which are not found in the healthy state,
parasitic organisms either vegetable or animal). 2nd. Altera-
tions in consistence of the normal histological elements., 8rd.

* Icite simply to note them, the incomplete observations of Carawell, Hastings,
and Martino.

t Ueber die Veranderungen der Gewebe durch Brand, Frankfort-on-Main, 1875,















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































